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SUBJECT: 2019 Annual Report of Total Greenhouse Gas Emissions from 
Dairies and Feedlots 

  

REQUEST(S):  
 That the Board of Supervisors: 
 1. Hold a public meeting to receive a presentation to consider the 2019 Annual 

Report of Total Greenhouse Gas Emissions from Dairies and Feedlots 
(“2019 Annual Report”) and provide an opportunity for public comment. 
 

2. Accept a Categorical Exemption consistent with the California Environmental 
Quality Act (“CEQA”) Title 14 California Code of Regulations, Section 
15061(b)(3) Common Sense Exemption and Section 15306, Information 
Collection.  

  

SUMMARY: 
 On August 2, 2019, a Stipulated Settlement (“Settlement”) was made and became 

effective by and among all parties to Case No. 272380, namely the Sierra Club, 
Association of Irritated Residents and Center for Biological Diversity (collectively 
“Petitioners” or “Plaintiffs”) and the County of Tulare (“County”). 
 
The Settlement, under Section IV.B., requires the County of Tulare to prepare an 
Annual Report of Total Dairy Greenhouse Gas (“GHG”) Emissions from 2019–2024. 
The 2019 Annual Report (see Attachment No. 1) is required to include: 
 

1. Total estimated dairy GHG emissions reduced to date compared to the 1.05 
million MT/yr by 2023 Dairy and Feedlot CAP reduction goal, and the total 
dairy GHG emissions reduced to date compared to the maximum projected 
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SB 1383 potential target.  

 An Air Quality Consultant has prepared a GHG Emissions Reduction Report 
(see Exhibit “A” of Attachment No. 1). 

2. Report on the State’s measures pursuant to SB 1383, including but not limited 
to digester funding and the Alternative Manure Management Program 
(“AMMP”). 

Resource Management Agency (RMA) staff completed an AMMP 
Spreadsheet (Exhibit “B”) with this information on April 8, 2020. 

3. Updated Digester Project list for digesters within the County that lists: 1) the 
operation name, 2) project title, 3) total project cost, 4) CDFA funding award, 
additional Federal or State public funding awards, 5) project description, 6) 
project construction state, 7) location, 8) GHG emission reductions over ten 
years, and 9) how captured methane is used. The report shall also include 
any reported problems with completed digesters within the County. 

RMA staff completed the Updated Digester Project List (Exhibit “C”) with this 
information on April 8, 2020. 

 
Pursuant to the Settlement, the Annual Report shall be completed by May 1 each 
year, beginning in 2020, and made available to the public (through the County 
website). The County shall hold a public meeting on the Annual Report and the 
County Board shall provide the Annual Report to the public not less than ten (10) 
calendar days prior to a duly-noticed public meeting, where the report is considered 
by the Board following a staff presentation and opportunity for public comment.  
 
There were delays in getting an agreement in place with the Air Quality Consultant 
and completion of the 2019 Annual Report, due to the current and ongoing health 
emergency. 
 
In addition to the 2019 Annual Report, staff will provide an update on the 
implementation of the Settlement.   

  

ENVIRONMENTAL SUMMARY: 
 Preparation of the 2019 Annual Report makes no physical change to the 

environment because it only involves gathering information to prepare a written 
report. As such, it is exempt from CEQA based on the Common Sense Exemption 
consistent with CEQA and the State CEQA Guidelines pursuant to Title 14, Cal. 
Code Regulations Section 15061(b)(3) and Section 15306, Class 6, Information 
Collection. 
 
Staff has prepared and will file a Notice of Exemption (see Attachment No. 2). 

 

FISCAL IMPACT/FINANCING: 
 Funding of the implementation of the Stipulated Settlement, including 2019 Annual 

Report, is through the previously approved RMA annual budget in association with 
the County Administrative Office. 
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LINKAGE TO THE COUNTY OF TULARE STRATEGIC BUSINESS PLAN: 
The County’s five-year strategic plan includes the “Economic Well Being Initiative - 
to promote economic development opportunities, effective growth management and 
a quality standard of living” and “Quality of Life Initiative – to promote public health 
and welfare, educational opportunities, natural resource management and 
continued improvement of environmental quality.”  The 2019 Annual Report will 
continue to support the agricultural economy while implementing the County 
General Plan. In doing so, it will promote sustainability, economic development and 
prosperity by providing design flexibility, streamline approval process and aid in 
reducing environmental impacts within unincorporated Tulare County. 

ADMINISTRATIVE SIGN-OFF: 

______________________________ 

Aaron R. Bock, MCRP, JD, LEED AP  
Assistant Director    
Economic Development & Planning 

______________________________ 
Michael Washam 
Associate Director 

______________________________ 
Reed Schenke, P.E. 
Director 

cc: County Administrative Office 

Attachment(s) Attachment No. 1:  2019 Annual Report 
Exhibit “A”:  GHG Emissions Reduction Report 
Exhibit “B”:  AMMP Spreadsheet 
Exhibit “C”: Updated Digester Project List 

Attachment No. 2:  Notice of Exemption



BEFORE THE BOARD OF SUPERVISORS 
COUNTY OF TULARE, STATE OF CALIFORNIA

IN THE MATTER OF THE 2019 ANNUAL )  

REPORT OF TOTAL GREENHOUSE ) Resolution No. ____________ 

(“GHG”) EMISSIONS FROM DAIRIES AND )  

FEEDLOTS )  

UPON MOTION OF SUPERVISOR      , SECONDED BY 

SUPERVISOR     , THE FOLLOWING WAS ADOPTED BY THE 

BOARD OF SUPERVISORS, AT AN OFFICIAL MEETING HELD ON JULY 21, 2020, 

BY THE FOLLOWING VOTE: 

AYES: 
NOES: 

ABSTAIN: 
 ABSENT: 

ATTEST: JASON T. BRITT 
COUNTY ADMINISTRATIVE OFFICER/ 
CLERK, BOARD OF SUPERVISORS 

BY: _________________________________ 
Deputy Clerk 

* *  * *  * *  * *  * *  * *  * *  * *  * *  

1. Held a public meeting to receive a presentation to consider the 2019 Annual
Report of Total Greenhouse Gas Emissions from Dairies and Feedlots (“2019
Annual Report”) and provided an opportunity for public comment.

2. Accepted a Categorical Exemption consistent with the California Environmental
Quality Act (“CEQA”) Title 14 California Code of Regulations, Section
15061(b)(3) Common Sense Exemption and Section 15306, Information
Collection.
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I. INTRODUCTION

The 2019 Annual Report of total Greenhouse Gas (“GHG”) emissions from dairies and feedlots 
is a requirement of a Stipulated Settlement (“Settlement”). The Settlement became effective 
August 2, 2019, completely resolving Case No. 272380 - Petition for Writ of Mandate and 
Complaint for Declaratory and Injunctive Relief, Superior Court, State of California, 
County of Tulare, Visalia Division, challenging the certification by the County of Tulare of 
the 2017 Environmental Impact Report for the 2017 Animal Facilities Confinement Plan and 
related General Plan Amendments Zone Changes, and Dairy and Feedlot Climate Action 
Plan. The ACFP and Dairy CAP are components of the County’s General Plan and are part of 
the Settlement by and between the Sierra Club, Association of Irritated Residents, and 
Center for Biological Diversity (collectively “Petitioners” or “Plaintiffs”) and the County of 
Tulare, a political subdivision of the State of California and the Board of Supervisors of the 
County of Tulare (collectively “County”). 

A. BACKGROUND

On November 30, 2011, in accordance with the California Environmental Quality Act 
(“CEQA”), the County of Tulare filed a Notice of Preparation (“NOP”) with the California State 
Clearinghouse in the Governor‘s Office of Planning and Research as notification that a Draft EIR 
would be prepared for the 2017 ACFP and 2017 Dairy CAP. The NOP was distributed to 
involved public agencies and other interested parties for a 30-day public review period. The 
purpose of the public review period was to solicit comments on the scope and content of the 
environmental analysis to be included in the EIR. 

On February 3, 2016, a Notice of Completion for a Draft EIR for the 2017 ACFP and 2017 Dairy 
CAP was filed with the State Clearinghouse, together with the requisite number of copies of the 
Draft EIR to be mailed to affected public agencies and interested parties, indicating a 45-day 
review period commencing on February 4, 2016, and ending on March 21, 2016. 

On February 4, 2016, a Notice of Availability of a Draft EIR was duly published in the Visalia 
Times-Delta, Porterville Recorder, and Dinuba Sentinel, which are newspapers of general 
circulation in Tulare County, as well as the Bakersfield Californian and Delano Record in Kern 
County. 

On February 4, 2016, a Notice of Availability of a Draft EIR was posted in the office of the 
Tulare County Clerk for a 45-day public review period commencing on February 4, 2016, and 
ending on March 21, 2016. 

On September 8, 2017, a copy of the written responses to the timely public comments on the 
Draft EIR was sent to the commenting public agencies and interested parties in a manner that 
public agencies and interested parties received it at least 10 days before the Board of Supervisors 
meeting where the Board was scheduled to act upon the Planning Commission’s 
recommendation to certify the EIR. 
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On October 12, 2017, a Notice of Availability of a Draft EIR and Notice of Public Hearing was 
duly published in the Visalia Times-Delta, Porterville recorder, Dinuba Sentinel, Bakersfield 
Californian, and Delano Record, newspapers of general circulation, for a Planning Commission 
meeting set for October 25, 2017. 

On October 25, 2017, the Planning Commission held a duly notice meeting where staff presented 
evidence regarding the Final EIR and the Project to the Planning Commission and answered 
Planning Commission questions, and the Commission held a duly notice public hearing where 
public testimony was received and recorded regarding the Project and Final EIR. 

On October 25, 2017, the Planning Commission reviewed the Final EIR, Findings of Fact, 
Statement of Overriding Considerations, and Mitigation Monitoring and Reporting Program 
(“MMRP”) for the Project and recommended by Resolution No. 8358 that the Board of 
Supervisors certify the Final EIR and adopt the Findings of Fact, Statement of Overriding 
Considerations, and MMRP. 

On December 1, 2017, a Notice of Public Hearing was published in the Visalia Times-Delta for a 
public hearing before the Board at its regular meeting on December 12, 2017. 

On December 12, 2017, public testimony was received and recorded at the Board of Supervisors 
hearing regarding the Project and Final EIR. 

On December 12, 2017, after notice and hearing, the Board adopted the 2017 ACFP as the 
updated Chapter 12 of the Tulare County 2030 General Plan Update, approved and adopted the 
2017 Dairy CAP, and approved and certified a Final Environmental Impact Report ("2017 
FEIR") and adopted the CEQA Findings of Fact, Statement of Overriding Considerations, and 
Mitigation Monitoring and Reporting Program (“MMRP”) pursuant to CEQA. 

The 2017 FEIR formally evaluated the environmental impacts of the 2017 ACFP and 2017 Dairy 
CAP.  The 2017 FEIR was prepared pursuant to CEQA. On December 12, 2017, after notice and 
hearing, the Board adopted the 2017 ACFP as the updated Chapter 12 of the Tulare County 2030 
General Plan Update, approved and adopted the 2017 Dairy CAP, and approved and certified the 
2017 FEIR and adopted the CEQA Findings of Fact, Statement of Overriding Considerations, 
and Mitigation Monitoring and Reporting Program (“MMRP”) pursuant to CEQA. 

B. ANNUAL REPORT SUMMARY

Section IV.B. of the Settlement requires the County of Tulare to prepare an Annual Report of 
total dairy GHG emissions from Fiscal Year (“FY”) 2019-FY2024. The Annual Report (see 
Attachment No. 1) is required to include: 

1. Total estimated dairy GHG emissions reduced to date compared to the 1.05 million MT/yr
by 2023 Dairy and Feedlot CAP reduction goal, and the total dairy GHG emissions reduced
to date compared to the maximum projected SB 1383 potential target. GHG emissions shall
be represented as graphical figures substantially similar to those provided in Attachment B
of the Settlement.
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The County’s Air Quality Consultant has prepared a GHG Emissions Reduction Report 
(Exhibit “A”) with this information. On 4/27/2020 the County’s Air Quality 
Consultant began preparing the 2019 Annual Report of total dairy GHG emissions. 
There have been delays due to the current health emergency with the COVID-19 virus, 
which delayed getting an agreement in place with the Air Quality Consultant and 
also delayed the completion of the Annual Report. The County’s Air Quality 
consultant completed the 2019 Annual Report of total dairy GHG emissions on July 
6, 2020. The 2019 Annual Report of total dairy GHG emissions presents the 
2018 GHG emissions inventory for dairies and cattle feedlots in Tulare County. It also 
evaluates the voluntary GHG emission reduction projects implemented at dairies 
and feedlots since 2013 and quantifies the reductions. 

Digester installers indicate that bringing a project to full operation has taken longer than 
originally expected due to several reasons. One reason is that CDFA funding is partial and 
it has taken time to secure additional funding. Another reason is that permitting is complex 
and can involve obtaining permits from up to six different agencies. Another reason is that 
the “hub and spoke” model where several digesters feed digester gas into a central point 
facility is complex and components are not always built out simultaneously. Although 
digester installation may be complete, operation may be delayed until downstream 
components are built out. These reasons point to the fact that digester technology, at the 
time of grant funding in 2016 through 2018, was still a new and immature technology and 
operational start-up projections made at that time were inaccurate. Digester installers also 
indicated that since the time of the award program, the industry has begun to mature, and 
operation of the 35 projects in the CDFA database is expected in 2021. Although not 
subject to this report cycle, it should also be noted that a total of 54 digester projects are 
included in the CDFA database as of 2020 and are expected to be operational within the 
next several years. 

The 2019 Annual Report of total dairy GHG emissions shows that there were 
approximately 170,000 additional metric tons per year of CO2e reductions from 
digester and AMMP projects that began operating in 2019, and another 704,000 metric 
tons per year of CO2e reductions from digester projects currently planned for 2020 and 
beyond. The complete dairy digester and AMMP project lists, with project descriptions, 
are included in Appendix B of the 2019 Annual Report of total dairy GHG emissions. 

2. Report on the State’s measures pursuant to SB 1383, including but not limited to digester
funding and the Alternative Manure Management Program (“AMMP”).

RMA staff completed an AMMP Spreadsheet (Exhibit “B”) with this information on April
8, 2020. The AMMP Spreadsheet contains ten (10) facilities and shows that the CDFA has
awarded $6,043,120.00 in funding for improvements at dairies and feedlots in Tulare
County. Two (2) of those facilities are operational after completing improvements, three (3)
facilities have improvements that are under construction, three (3) facilities have not yet
applied for Building Permits, and the status is unknown for two (2) of the facilities. Once
the ten (10) facilities are all operating for five (5) years after completing improvements, the
Greenhouse Gas (GHG) reductions will total 135,703 MTCO2e.
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3. Updated Digester Project list for digesters within the County that lists: 1) the operation
name, 2) project title, 3) total project cost, 4) CDFA funding award, additional Federal or
State public funding awards, 5) project description, 6) project construction state, 7)
location, 8) GHG emission reductions over ten years, and 9) how captured methane is used.
The report shall also include any reported problems with completed digesters within the
County.

RMA staff completed the Updated Digester Project List (Exhibit “C”) with this information
on April 8, 2020. The Updated Digester Project List contains fifty-four (54) Digesters and
shows that the CDFA has awarded $78,800,265.00 for Digesters at fifty-one (51) dairies in
Tulare County. Three (3) Digesters that are currently operating did not receive CDFA
funding. Thirteen (13) Digesters are operational, thirty-eight (38) Digesters are under
construction, and three (3) Digesters have not yet applied for Building Permits. Once the
fifty-four (54) Digesters are all operating for ten (10) years, the Greenhouse Gas (GHG)
reductions will total 9,361,494 MTCO2e.

The Settlement requires an Annual Report to be completed by May 1 each year, beginning in 
2020, and made available to the public (through the County website).  The Settlement requires 
the County to hold a public meeting on the Annual Report and the Board is required to provide 
the Annual Report to the public not less than ten (10) calendar days prior to a duly noticed public 
meeting, where the report is considered by the Board following a staff presentation and 
opportunity for public comments. 

There have been delays due to the current health emergency with the COVID-19 virus, which 
delayed getting an agreement in place with the Air Quality Consultant. On April 27, 2020 the 
Air Quality Consultant began preparing the 2019 Annual Report of total dairy GHG 
emissions. The Air Quality Consultant completed the 2019 Annual Report of total dairy GHG 
emissions, on July 6, 2020. 

C. CEQA FRAMEWORK ANNUAL REPORT

Common Sense Exemption consistent with CEQA and the Guidelines for Implementation of the 
California Environmental Quality Act (“CEQA Guidelines”) pursuant to Title 14, Cal. Code 
Regulations Section 15061(b)(3).  Section 15061(b)(3) states that a project is exempt from 
CEQA if “The activity is covered by the common sense exemption that CEQA applies only to 
projects which have the potential for causing a significant effect on the environment. Where it 
can be seen with certainty that there is no possibility that the activity in question may have a 
significant effect on the environment, the activity is not subject to CEQA.” Preparing an 
Annual Report of total dairy GHG emissions will not make any physical change to the 
environment because it only involves gathering information to prepare a written report 
concerning whether or not the County of Tulare is in compliance with the 2017 Animal 
Confinement Facilities Plan (“2017 ACFP”) and the 2017 Dairy and Feedlot Climate Action 
Plan (“2017 Dairy CAP”). 

Categorical Exemption consistent with CEQA and the CEQA Guidelines pursuant to Title 14, 
Cal. Code Regulations Section 15306, Class 6, pertaining to basic data collection, research, 
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experimental management, and resource evaluation activities which do not result in a serious or 
major disturbance to an environmental resource.  The use of Section 15306 is applicable 
and appropriate because preparing an Annual Report of total dairy GHG emissions will not 
make any physical change to the environment because it only involves gathering 
information to prepare a written report concerning whether or not the County of Tulare is in 
compliance with the 2017 ACFP and the 2017 Dairy CAP. 

Exhibits: “A” 2019 Annual Report of total dairy GHG emissions 

 “B” Alternative Manure Management Program Spreadsheet 

“C” Updated Digester Project List 



Prepared by: 

Castle Environmental, LLC 
iLanco Environmental, LLC 

July 2020 

Tulare County 
Dairy and Feedlot Annual GHG Report, 
2018 

Exhibit "A"
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Executive Summary 

This report presents the 2018 greenhouse gas (GHG) emissions inventory for dairies and cattle feedlots 

in the County of Tulare (County). It also evaluates the voluntary GHG emission reduction projects 

implemented at dairies and feedlots since 2013. The GHG inventory and evaluation of emission 

reductions were prepared pursuant to the 2019 Settlement Agreement, entered into by the Sierra Club, 

Association of Irritated Residents, Center for Biological Diversity, and County of Tulare.  

The voluntary emission reduction projects operating in 2018 included 58 solar panel projects, 3 solar 

thermal hot water systems, 4 digester projects, and 1 alternative manure management program 

(AMMP) project. These projects provided 50,611 metric tons of carbon dioxide equivalent (CO2e) 

reductions in calendar year 2018. These reductions constituted 5 percent of the annual emission 

reductions needed to achieve the Dairy and Feedlot Climate Action Plan (CAP) target of 1,050,000 metric 

tons per year of annual reductions by 2023. At the time of this study, the known additional projects 

scheduled for post‐2018 start‐up could provide further reductions of up to 870,000 metric tons per year 

by the end of 2021. 

In 2018, the overall operation of Tulare County dairies and feedlots and their support crops produced an 

estimated 7.18 million metric tons of CO2e emissions. This quantity is 4 percent less than the 7.49 

million metric tons of CO2e emissions in the 2013 baseline year, despite a 9 percent increase in the 

reported total cattle population. Most of the emission reductions were related to lower emission factors 

for electricity use and support crops. 

In 2018, manure management operations at Tulare County dairies and feedlots produced an estimated 

6.02 million metric tons of methane CO2e emissions (these emissions are a subset of the overall 

emissions discussed in the preceding paragraph). This quantity is 4 percent greater than the 5.78 million 

metric tons of methane CO2e emissions in the 2013 baseline year, primarily due to increases in dairy 

cow and feedlot cattle populations. An additional 2.55 million metric tons of methane CO2e emission 

reductions would be needed by 2030 to reach the Senate Bill (SB) 1383 goal of 40 percent below 2013 

baseline emissions. 
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1 Introduction 

This report presents the 2018 greenhouse gas (GHG) emissions inventory for dairies and cattle feedlots 

in the County of Tulare. This report also documents the voluntary GHG emission reduction projects 

initiated at dairies and feedlots since 2013 and quantifies the reductions. The estimated 2018 emission 

reductions are compared to 2013 base year emissions and emission reduction targets set by the Dairy 

and Feedlot Climate Action Plan (“Dairy CAP” or “Dairy and Feedlot CAP”) (Tulare County RMA, 2017a) 

and Senate Bill (SB) 1383 (SB 1383, Lara, 2016). This report was prepared pursuant to the 2019 

Settlement Agreement, entered into by the Sierra Club, Association of Irritated Residents, Center for 

Biological Diversity, and County of Tulare.  

Section 2 of this report provides background information on the Settlement Agreement as well as the 

Animal Confined Facilities Plan (ACFP), Dairy CAP, and SB 1383. Section 3 provides information 

concerning the animal population for dairies and feedlots in Tulare County. Section 4 presents the 2013 

base year emissions, which provide the benchmark for measuring progress toward the emission 

reduction targets. Section 5 presents the 2018 business‐as‐usual (BAU) emissions, which represent what 

the dairy and feedlot emissions would have been without implementation of the GHG emission 

reduction projects. Section 6 identifies the GHG emission reduction projects and presents the estimated 

emission reductions achieved by those projects. Section 6 also evaluates the progress of the 2018 

emission reductions toward meeting the 2023 target set by the Dairy CAP. Section 7 presents the actual 

2018 GHG emissions, which result from applying the emissions reductions to the BAU emissions. Section 

7 also evaluates the progress of the actual emissions toward meeting the 2030 goal set by SB 1383. 

This report presents emissions for four GHGs: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 

and hydrofluorocarbons (HFCs). For the dairy and feedlot industry, CO2 is a product of fuel combustion 

by on‐road trucks and automobiles, off‐road dairy and farming equipment, and power plants providing 

electricity to the dairies (this report generally uses “dairy” to mean dairies and feedlots). CH4 is primarily 

produced from anaerobic manure decomposition and enteric digestion (also called enteric 

fermentation). N2O is primarily produced from manure decomposition and the use of nitrogen‐based 

fertilizers, including manure, on dairy support crops. HFCs are used in milk refrigeration systems. They 

are potent GHGs emitted through normal system leakage.  

The combined emissions of all four GHGs evaluated in this report are expressed as carbon dioxide 

equivalent (CO2e) emissions. CO2e is a common metric used to compare emissions of various GHGs. 

CO2e represents the amount of CO2 that would result in an equivalent amount of global warming as 

another GHG. CO2e is computed by multiplying the mass of each GHG by its global warming potential 

(GWP)1 and summing the products over all GHGs. By definition, CO2 has a GWP of 1. The GWPs of the 

remaining three GHGs were obtained from the Intergovernmental Panel on Climate Change (IPCC) 

Fourth Assessment Report (AR4) (IPCC, 2007). Under AR4 guidance, the GWPs for CH4, N2O, and HFCs 

are 25, 298, and 14,800, respectively.2 The use of AR4 GWPs is consistent with the CARB California 2000‐

 
1 GWP is a measurement of how much heat a GHG can trap in the atmosphere, over a specific amount of time, as 
compared to CO2. CO2 is used as a benchmark for this measurement, so its GWP is 1. All other gases are 
represented in comparison to this value. 
2 The GWP of 14,800 for HFCs used in this report corresponds to HFC‐23. HFC‐23 is one of several types of 
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2017 Greenhouse Gas Emission Inventory Program (CARB, 2020a). The GHG emissions in this report are 

reported in units of metric tons (MT). One MT is equivalent to 1.1 U.S. (short) tons or 2,205 pounds. 

2 Background 

This section provides background information on the ACFP, Dairy CAP, SB 1383, California’s actions 

related to SB 1383, and the Settlement Agreement. 

2.1 Animal Confined Facilities Plan 

The ACFP, included in the County's General Plan governing dairies and cattle feedlots, was originally 

adopted in 2001 and updated in 2017 (ACFP, 2017). The 2017 ACFP serves as the guiding document to 

regulate the County’s bovine facilities and projected growth through 2023 in response to statewide 

climate change regulations and reduction targets. Under the ACFP, the County tracks existing dairies and 

bovine facilities and defines permitted herd sizes. The ACFP’s Conformance Checklist Review serves to 

streamline the CEQA process for expanding facilities that meet specific eligibility requirements. The 

ACFP also requires that dairies and feedlots submit Annual Compliance Reports and recommends 

voluntary, incentivized GHG reduction strategies. 

2.2 Dairy and Feedlot CAP 

When the County revised the General Plan in 2012 (2030 General Plan Update), it retained the ACFP but 

provided for a subsequent process to update the ACFP with its own CEQA review and Environmental 

Impact Report (EIR). Under the General Plan Update, the County directed the preparation of a separate 

climate action plan as part of the ACFP Update to specifically address dairies and feedlots. The Dairy and 

Feedlot CAP serves that purpose and is used to implement the ACFP Update and its application to new 

and expanding dairies and feedlots (Tulare County RMA, 2017a; Tulare County RMA, 2017c). 

The Dairy and Feedlot CAP includes an inventory of dairy and feedlot GHG emissions for the 2013 

baseline year, approaches for reducing GHG emissions in accordance with statewide requirements and 

reduction targets, and projections through 2023. The CAP sets a reduction target of 1.05 million metric 

tons of GHG emissions per year by 2023. Section 6.4 tracks the progress of dairy and feedlot GHG 

reductions made through the reporting year 2018 relative to the CAP target.  

2.3 Senate Bill 1383  

Short‐lived climate pollutants (SLCPs) are powerful climate forcers that have relatively short 

atmospheric lifetimes. These pollutants include CH4, HFCs, and anthropogenic black carbon. SB 1383 

authorized the California Air Resources Board (CARB) to set goals for reducing SLCPs and specifically for 

adopting regulations to reduce CH4 emissions from dairy and livestock manure management operations 

by 40 percent below 2013 levels by 2030 (SB 1383, Lara, 2016). In adopting such regulations, CARB is 

directed to coordinate with the Department of Food and Agriculture (CDFA), the Public Utilities 

Commission (PUC) and the California Energy Commission (CEC). Notably, any regulations to reduce dairy 

 
refrigerants used in industrial refrigeration equipment. HFC‐23 was conservatively selected as the refrigerant for 
quantification purposes because of its high GWP. 
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emissions cannot take effect sooner than January 1, 2024, and then only if CARB, in consultation with 

CDFA, determines the regulations to be technologically feasible, economically feasible, and cost‐

effective. Section 7.1 tracks the progress of dairy and feedlot GHG reductions made through the 

reporting year 2018 to the SB 1383 goal. Although not the focus of this study, Senate Bill 1383 also 

specifies a goal of a 40 percent reduction in statewide HFC emissions below 2013 levels by 2030. 

2.4 California’s Actions Pursuant to SB 1383 

The Settlement Agreement requires the County to “report on the State’s measures pursuant to SB 1383, 

including but not limited to digester funding and the Alternative Manure Management Program 

(AMMP). This section describes the State’s regulatory framework adopted pursuant to SB 1383 as well 

as funding and incentive programs. 

On March 24, 2017, CARB adopted the Short‐Lived Climate Pollutant Reduction Strategy (SLCP Plan), 

outlining future steps for implementing SB 1383 and the need for cooperation between regulatory 

agencies (CARB, 2017a). Of note is SB 1383 direction that CARB and CDFA are to evaluate the dairy 

sector’s progress toward meeting the SLCP 2030 reduction goal on a voluntary basis, and, if sufficient 

progress has not been attained due to insufficient funding or market or technical barriers, CARB may 

revise the SLCP Strategy’s CH4 emission reduction goal for dairies to a less stringent level. 

To help the industry meet SLCP reduction goals, California established several incentive programs. The 

centerpiece of these efforts is two state‐funded incentive programs implemented by the CDFA: the Dairy 

Digester Research and Development Program (DDRDP) and AMMP. Both programs are funded under 

California’s Climate Investment Program through Cap‐and‐Trade auction proceeds or the Greenhouse 

Gas Reduction Fund.  

Since 2015, CDFA has awarded more than $183 million to 108 dairy digester projects in California under 

the DDRDP, with $369.7 million provided by matching funds by grant awardees. The DDRDP projects 

have an anticipated cumulative statewide GHG reduction of 19.9 million metric tons of CO2e over ten 

years, or approximately 1.99 million metric tons of CO2e annually, and equate to a 17 percent reduction 

in CH4 emissions from manure management in California (CDFA, 2020a). 

Since 2015, CDFA has awarded $63.2 million to 108 AMMP projects in California. Approximately $9 

million has been provided in matching funds by awardees. The AMMP projects have an anticipated 

cumulative GHG reduction of approximately 1 million metric tons of CO2e over five years, or 

approximately 0.2 metric tons of CO2e annually, and equate to a 1.8 percent reduction in CH4 emissions 

from manure management in California. Unlike digesters which capture CH4, AMMP projects are 

designed to avoid CH4 production. The AMMP funds a diverse range of manure management practices 

that provide options to dairy and livestock operations where digesters may not be economically feasible 

(CDFA, 2020b). 

2.5 Settlement Agreement 

On August 2, 2019, a stipulated settlement (“Settlement Agreement”) was entered into by the Sierra 

Club, Association of Irritated Residents, Center for Biological Diversity, and County of Tulare. The 

Settlement Agreement became effective on August 2, 2019, and completely resolved Case No. 272380 ‐ 

Petition for Writ of Mandate and Complaint for Declaratory and Injunctive Relief, Superior Court, State 
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of California, County of Tulare, Visalia Division, challenging the certification by the County of Tulare of 

the Environmental Impact Report for the Animal Facilities Confinement Plan (Tulare County RMA, 

2017b) and related General Plan Amendments Zone Changes, and Dairy CAP. 

Section IV.B. of the Settlement Agreement requires the County to prepare annual reports of total dairy 

GHG emissions from fiscal year (FY) 2019 to FY 2024. The annual reports are required to include: 

1. The total estimated dairy GHG emissions reduced to date compared to the 1.05 million metric 

tons per year Dairy CAP reduction target set for 2023, and the total dairy GHG emissions 

reduced to date compared to the maximum projected SB 1383 potential goal of 40 percent 

below 2013 CH4 levels by 2030.  

Sections 6.4 and 7.1 of this report satisfy Item 1. 

2. A report on the State’s measures pursuant to SB 1383, including but not limited to digester 

funding and the AMMP. 

Tulare County Resource Management Agency (RMA) staff completed an AMMP List with this 

information on April 8, 2020. This list, together with Section 2.4 of this report, satisfies Item 2.  

3. An updated digester project list for digesters within the County that lists:  1) the operation 

name, 2) project title, 3) total project cost, 4) CDFA funding award, additional federal or state 

public funding awards, 5) project description, 6) project construction state, 7) location, 8) GHG 

emission reductions over ten years, and 9) how captured methane is used. The report must also 

include any reported problems with completed digesters within the County. 

RMA staff completed the updated digester project list with this information on April 8, 2020. 

This list, together with Section 6.5 of this report, satisfies Item 3. 

3 Animal Population 

Cattle population data compiled by the Tulare County RMA served as the basis for the GHG emission 

inventories for both the 2013 baseline year and the 2018 reporting year. The 2013 Tulare County data 

were used to generate the baseline year emissions in the Dairy CAP and were represented by 330 

reporting facilities. The 2018 Tulare County data were used to generate the 2018 BAU emissions in this 

report. Tulare County RMA compiled the 2018 data from the FY 2019 annual compliance reports (ACRs) 

prepared by the individual dairies and feedlots. The 2018 data were represented by 283 reporting 

facilities with non‐zero cattle populations. Table 3‐1 presents the cattle population data upon which this 

report is based. 

The table shows that the reported populations of dairy cows, dairy heifers (12‐24 months), feedlot 

cattle, and total animals increased in 2018 compared to 2013. The populations of dairy heifers (0‐12 

months) and dairy calves decreased. Tulare County is presently working to identify facilities that did not 

submit reports and to fill in missing 2018 data. Any substantial revisions to the 2018 data made after 

release of this report will be noted in the subsequent year’s GHG emission inventory report. 
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Table 3‐1. Dairy and Feedlot Animal Populations 

Year 
Dairy 
Cows(3) 

Dairy 
Heifers 

0‐12 mos. 

Dairy 
Heifers 

12‐24 mos. 
Dairy 
Calves 

Feedlot 
Cattle 

Total 
Animals 

2013 (baseline year)(1)  543,431  137,985  148,928  65,770  133,886  1,030,000 

2018 (reporting year)(2)  569,140  125,636  167,099  59,636  204,272  1,125,783 
Legend: mos. = months of age. 

Notes: 

1. Source: Dairy CAP. Appendix A, Tables A‐1 and A‐3. 

2. Source: Tulare County RMA. Annual compliance reports. 

3. Includes milk cows and dry cows. 

4 Baseline Year (2013) Emissions 

Table 4‐1 presents the dairy and feedlot emissions for the 2013 baseline year. This table matches Table 

3.7‐1 of the Draft Environmental Impact Report for the Animal Confinement Facilities Plan, And Dairy 

and Feedlot Climate Action Plan (ACFP DEIR) (Tulare County RMA, 2017b) and Table 3 of the Dairy CAP. 

The 2013 GHG emissions represent the baseline to which the actual 2018 emissions are compared in 

Section 7. 

Table 4‐1. Dairy and Feedlot 2013 Baseline GHG Emissions 

Source Category 
CO2 

(MT/yr) 
CH4 

(MT/yr) 
N2O 

(MT/yr) 
HFCs 

(MT/yr) 
CO2e 

(MT/yr) 

Farm Equipment Exhaust  38,054  3  0  0.0  38,129

Farm Agricultural Soil  0  0  2,725  0.0  812,050

Farm Electricity Consumption  79,107  3  1  0.0  79,480

Dairy Equipment Exhaust  99,106  12  0  0.0  99,406

Truck Trips  23,137  0  0  0.0  23,137

Automobile Trips  14,882  3  3  0.0  15,851

Dairy Electricity Consumption  144,792  6  1  0.0  145,335

Dairy Refrigeration  0  0  0  4.3  63,640

Dairy Manure Decomposition  0  123,329  1,385  0.0  3,496,077

Dairy Enteric Digestion  0  98,523  0  0.0  2,463,071

Feedlot Manure Decomposition  0  388  67  0.0  29,598

Feedlot Enteric Digestion  0  9,083  0  0.0  227,068

Total Emissions  399,078  231,350  4,182  4.3  7,492,843
Legend: CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; HFCs = hydrofluorocarbons; CO2e = carbon dioxide 

equivalent; MT/yr = metric tons per year. 

Source: ACFP DEIR, Table 3.7‐1. Consistent with Table 3 of the Dairy CAP. 

 

Table 4‐2 presents the 2013 baseline emissions of CH4 from the manure management source categories 

(i.e., manure decomposition and enteric digestion). These emissions are a subset of the emissions in 

Table 4‐1. They were used to determine the year 2030 SB 1383 goal, which is defined as 40 percent 

below 2013 CH4 emissions by 2030. Therefore, the 2030 SB 1383 goal for Tulare County dairies and 
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feedlots is 3,470,000 metric tons per year of methane CO2e from manure management (the goal is 

rounded to the nearest thousand). 

Table 4‐2. Dairy and Feedlot 2013 Baseline CH4 Emissions from Manure Management 

Source Category 
CH4 

(MT/yr) 
CO2e 

(MT/yr) 

Dairy Manure Decomposition  123,329  3,083,219

Dairy Enteric Digestion  98,523  2,463,071

Feedlot Manure Decomposition  388  9,710

Feedlot Enteric Digestion  9,083  227,068

Total Emissions  231,323  5,783,068
Legend: CH4 = methane; CO2e = carbon dioxide equivalent; MT/yr = metric tons per year. 

Source: ACFP DEIR, Table 3.7‐1. Consistent with Table 3 of the Dairy CAP.         

5 Business‐As‐Usual Emissions in 2018 

The development of 2018 BAU emissions was the first step in estimating 2018 actual emissions. In this 

study, BAU represents a hypothetical operating condition consisting of 2018 animal populations coupled 

with the continuation of 2013 manure management practices. BAU emissions exclude the emission 

reductions from the voluntary projects implemented at the dairies and feedlots since 2013. Section 6 

describes these voluntary projects and quantifies their emission reductions. Section 7 applies the 

voluntary emission reductions to the BAU emissions to produce the estimated 2018 actual emissions. 

5.1 Quantification Methodology 

For the 2018 BAU emissions, this report quantified the same emission source categories as the 2013 

baseline categories shown in Table 4‐1. Where applicable, the quantification of 2018 BAU emissions 

generally used the same methodologies, and the most recent available equations and variables, that 

CARB used for the California 2000‐2017 Greenhouse Gas Emission Inventory Program (CARB, 2020a). 

The California Greenhouse Gas Emission Inventory Program used methodologies published by the IPCC 

(2006) and U.S. EPA (2013). The BAU emission quantification methodologies are described below. 

Appendix A includes the detailed calculation tables for all source categories. 

5.1.1 Farm Equipment Exhaust 

During farming operations for the dairy and feedlot support crops, diesel‐powered equipment is used to 

perform routine tasks such as plowing and crop harvesting. Annual fuel use for the farm equipment was 

estimated using a factor of 25 gallons per year per acre, from CARB’s Analysis of California’s Diesel 

Agricultural Equipment Inventory according to Fuel Use, Farm Size, and Equipment Horsepower (CARB, 

2018a). The 2018 cultivated acreage for support crops was estimated by scaling the 2013 acreage by the 

relative number of animal units.3 The 2013 acreage was obtained from Appendix E2 of the ACFP DEIR. 

 
3 Tulare County defines an animal unit as a common animal denominator, based on feed consumption, where one 
mature Holstein milking cow (1,400 pounds) represents one animal unit. 
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Year 2018 emissions were calculated by multiplying the 2018 fuel use by CO2, CH4 and N2O emission 

factors obtained from The Climate Registry (TCR, 2020a; TCR, 2020b).  

5.1.2 Farm Agricultural Soil 

Various agricultural soil management practices contribute to greenhouse gas emissions. The use of 

synthetic and organic fertilizers adds nitrogen to soils, thereby increasing natural emissions of N2O.  

Emissions of N2O from support crop agricultural soil were calculated using equations published by the 

IPCC (2019). The equations estimate N2O emissions due to direct emissions from soils, indirect emissions 

from runoff, and indirect emissions from volatilization and subsequent conversion to N2O. The emission 

calculations used the 2018 cultivated acreage described in Section 5.1.1. 

5.1.3 Farm Electricity Consumption 

The use of electricity by agricultural irrigation pumps for support crops generates indirect GHG 

emissions from regional power plants burning fossil fuels. Appendix E2 of the ACFP DEIR estimated an 

average electricity usage rate of 1.59 megawatt‐hours per acre per year for agricultural irrigation pumps 

in the San Joaquin Valley. Year 2018 electricity usage was estimated by multiplying this factor by the 

2018 cultivated acreage described in Section 5.1.1. Year 2018 GHG emissions were estimated using 

eGRID (CAMX Subregion) emission factors from The Climate Registry (TCR, 2020c). 

5.1.4 Dairy Equipment Exhaust 

During dairy and feedlot operations, diesel‐powered mobile equipment is used to perform routine tasks 

such as distribution of cattle feed and corral scraping. Annual equipment usage for 2018 was scaled 

from the 2013 usage in proportion to the relative number of animal units, except for standby generator 

usage, which was scaled in proportion to the relative number of facilities. The 2013 equipment usage 

was obtained from Appendix E2 of the ACFP DEIR. Year 2018 emissions were calculated by converting 

the equipment usage (in horsepower‐hours) to fuel use (in gallons) and multiplying by CO2, CH4 and N2O 

emission factors obtained from The Climate Registry (TCR, 2020a; TCR, 2020b).  

5.1.5 Truck and Automobile Trips 

Operation of dairies and feedlots generates a variety of truck trips, including silage trucks, hay trucks, 

concentrated feed trucks, calf milk replacer trucks, and cattle trucks. The facilities also generate light 

vehicle trips from employees and visitors (veterinarians, breeders, sales, and delivery). Trips in 2018 

were scaled from 2013 in proportion to the number of animal units for trucks and the number of 

facilities for automobiles. The 2013 trips and trip lengths (assumed unchanged in 2018) were obtained 

from Appendix E2 of the ACFP DEIR. The EMFAC2017 mobile source emission factor program was used 

to generate truck and automobile emission factors (CARB, 2020e). The emission factors include 

contributions from running exhaust, idle exhaust, and starting exhaust. 

5.1.6 Dairy Electricity Consumption 

Electricity is used at dairies for lighting, operation of the milking equipment, operation of electric pumps 

for water supply, and other uses. The use of electricity by dairy facilities generates indirect GHG 

emissions from regional power plants burning fossil fuels. Appendix E2 of the ACFP DEIR estimated an 

average electricity usage rate of 0.49 megawatt‐hours per cow (dairy cows and heifers) per year for 

dairies in the San Joaquin Valley. Year 2018 electricity usage was estimated by multiplying this factor by 
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the 2018 animal population of dairy cows and dairy heifers (0‐12 months and 12‐24 months) from Table 

3‐1. Year 2018 GHG emissions were estimated using eGRID (CAMX Subregion) emission factors from The 

Climate Registry (TCR, 2020c). 

5.1.7 Dairy Refrigeration 

Dairies refrigerate milk prior to pick‐up by milk trucks. HFC emissions are produced by normal 

refrigerant leakage from the refrigeration equipment. The Climate Registry (TCR, 2020d) lists a default 

upper bound annual refrigerant loss rate of 25 percent for industrial refrigeration. The total 2018 

refrigerant charge was scaled from 2013 in proportion to the number of dairy cows as shown in Table 

3‐1. The total 2013 refrigerant charge was obtained from Appendix E2 of the ACFP DEIR. The 2018 HFC 

emissions were estimated by multiplying the total refrigerant charge by the 25 percent loss rate. HFC‐23 

is one of several types of refrigerants used in industrial refrigeration equipment. HFC‐23 was 

conservatively selected as the refrigerant for quantification purposes because of its high GWP of 14,800. 

5.1.8 Manure Decomposition 

Manure is primarily composed of organic material and water. Under anaerobic conditions, the organic 

material is decomposed by anaerobic bacteria. The primary end products of anaerobic decomposition 

are CH4 and stabilized organic material. N2O is also produced during manure storage and treatment. 

The key factors affecting CH4 production from livestock manure are the quantity of manure produced, 

manure characteristics (which in turn depend on the composition and digestibility of the animal diet), 

the manure management system, and climate. Production of N2O during manure storage and treatment 

occurs via combined nitrification‐denitrification of nitrogen contained in the manure. The amount of 

N2O released depends on the manure management system, duration of waste management, nitrogen 

concentration, temperature, volatilization fraction, runoff fraction, biochemical oxygen demand, and 

other variables. 

Emissions associated with manure decomposition were calculated using the methodology developed for 

the CARB statewide 2000‐2017 GHG Emission Inventory, which also reflects the 2006 IPCC Guidelines for 

National Emission Inventories (CARB, 2019a; IPCC, 2006). The methodology takes into consideration the 

percent distribution of animals in each type of manure management system and specifies the variables 

used in emission calculations. 

The calculation of 2018 BAU emissions assumed a distribution of animals in each type of manure 

management system that was consistent with the CARB statewide GHG Emission Inventory, 2013 

distribution (in terms of percent of animals in each system). This 2013 distribution was chosen to ensure 

that emissions calculated to describe the BAU conditions do not inadvertently account for any 

reductions from digester projects, which are project‐specific and are calculated and discussed in Section 

6. Nevertheless, CARB’s statewide distributions of animals in each manure system in years 2013 through 

2017 (the most recent available statewide emissions year) have not changed. 

CH4 emissions from manure decomposition were estimated using Equation 1. 

Equation 1:  CH4,man = Vex   B0   MCF   c1 

CH4,man = methane emissions from manure [kg CH4/yr] 

Vex = volatile solids excreted [kg VS/yr] 
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B0 = maximum methane producing capacity [m3 CH4/kg VS] 

MCF = methane conversion factor [%] 

c1 = conversion factor representing density of methane at 25°C. 

Volatile solids excreted were estimated using Equation 2. 

Equation 2:  Vex = VS   (WMS   Nanimals) 

VS = volatile solids excreted per animal [kg VS/animal/yr] 

(WMS   Nanimals) = number of animals per waste management system 

N2O emissions from manure decomposition were estimated using Equation 3. 

Equation 3:  N2O = WMS   Naminals   Nexcreted   [DEF + (Vfrac   VEF) + (Rfrac   REF)]   1.5711 

N2O = nitrous oxide emissions from manure [kg N2O/yr] 

Nexcreted = nitrogen excreted per animal [kg N/animal/yr] 

DEF = direct nitrogen as N2O‐N [g N2O‐N/g N] 

Vfrac = volatilization fraction of N [fraction] 

VEF = indirect nitrogen as N2O‐N [g N2O‐N/g] 

Rfrac = runoff fraction of nitrogen [fraction] 

REF = indirect nitrogen as N2O‐N for runoff N [g N2O‐N/g] 

The following factors were obtained from CARB’s GHG Emissions Inventory from the most recent 

emissions inventory year available (2017):  MCF, c1, B0, VS, Nexcreted, DEF, Vfrac, VEF, Rfrac, REF.  

5.1.9 Enteric Digestion 

Enteric digestion (also referred to as fermentation) is a natural part of the digestive process in ruminant 

animals such as cattle. Microbes in the digestive tract, or rumen, decompose and ferment food, 

producing CH4 as a by‐product. 

Tulare County CH4 emissions from enteric digestion were estimated by scaling the 2017 CARB statewide 

enteric CH4 emissions (2017 being the most recent statewide emissions year available) by the 2018 

Tulare County animal counts (see Equation 4). Since CARB uses the IPCC methodology as implemented 

in the Cattle Enteric Fermentation Model (CEFM), it is appropriate to estimate emissions from enteric 

digestion by assuming that Tulare County emissions are proportional to the California emissions based 

on animal population.4 

Year 2017 statewide animal counts and enteric digestion CH4 emissions were obtained from the CARB 

2000‐2017 GHG Inventory using the web‐based Inventory Query Tool (CARB, 2019a). Tulare County 

animal counts for 2018 were obtained the County’s ACR reports (see Table 3‐1). 

 

 
4 This analysis conservatively does not take into account CARB's proposed 2019 update that would reduce 

enteric digestion emissions by 5 percent due to differences in diets fed to California cattle compared to 

cattle in other states (CARB, 2019c). 
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Equation 4:  CH4,ent = CH4,ent,CA   (PopTulare/PopCA) 

CH4,ent = 2018 Tulare County CH4 emissions from enteric digestion 

CH4,ent,CA = Statewide 2017 CH4 emissions from enteric digestion 

PopTulare = Tulare County 2018 animal count 

PopCA = Statewide 2017 animal count 

5.2 Estimated 2018 BAU Emissions 

Table 5‐1. presents the dairy and feedlot BAU emissions for 2018. As discussed at the beginning of 

Section 5, the BAU emissions reflect 2018 animal populations but exclude the emission reductions from 

voluntary projects implemented at the dairies and feedlots since 2013. These BAU emissions were used 

in the development of the 2018 actual emissions in Section 7. 

Table 5‐1. Dairy and Feedlot 2018 Business‐as‐Usual GHG Emissions 

Source Category 
CO2 

(MT/yr) 
CH4 

(MT/yr) 
N2O 

(MT/yr) 
HFCs 

(MT/yr) 
CO2e 

(MT/yr)(1) 

Farm Equipment Exhaust  41,292  2  0  0.0  41,434

Farm Agricultural Soil  0  0  982  0.0  292,639

Farm Electricity Consumption  57,928  4  0  0.0  58,167

Dairy Equipment Exhaust  118,230  5  1  0.0  118,635

Truck Trips  23,340  1  4  0.0  24,457

Automobile Trips  11,175  1  1  0.0  11,374

Dairy Electricity Consumption  95,111  7  1  0.0  95,503

Dairy Refrigeration  0  0  0  5.7  84,496

Dairy Manure Decomposition  0  129,306  1,430  0.0  3,658,872

Dairy Enteric Digestion  0  99,443  0  0.0  2,486,066

Feedlot Manure Decomposition  0  554  106  0.0  45,476

Feedlot Enteric Digestion  0  12,714  0  0.0  317,843

Total Emissions  347,077  242,035  2,525  5.7  7,234,962
Legend: CO2 = carbon dioxide; CH4 = methane; N2O = nitrous oxide; HFCs = hydrofluorocarbons; CO2e = carbon dioxide 

equivalent; MT/yr = metric tons per year. 

Notes: 

1. BAU emissions reflect 2018 dairy and feedlot cattle populations coupled with baseline year (2013) manure management 

practices. Emission calculations used methodologies consistent with the CARB California Greenhouse Gas Emission 

Inventory Program. BAU emissions exclude the voluntary GHG reduction projects implemented since the baseline year (see 

Table 6‐1). 

6 Emission Reductions Achieved in 2018 

This section presents the GHG emission reductions associated with projects implemented at Tulare 

County dairies and feedlots from 2013 through 2018. The projects consist of solar panels, solar thermal 

hot water systems, dairy digesters, and AMMP projects. 
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6.1 Emission Reduction Projects 

The Tulare County RMA provided a list of 58 solar panel projects and 3 solar thermal hot water systems 

at dairies for which it issued permits between 2013 and December 2018 (Tulare County RMA, 2020). The 

list of Tulare County solar projects is included in Appendix B. 

CDFA maintains lists of dairy digester projects in California for which it has awarded grant funds annually 

since 2016 (CDFA, 2020a). The CDFA database shows 35 Tulare County projects since the start of the 

award program and through the end of 2018, of which 32 had received CDFA funding and an additional 

3 had not. Digester installers MAAS and CalBio were contacted to identify which digester projects had 

begun operating and were providing emission reductions. The digester installers indicated that, of the 

projects included in the CDFA database, four digester projects were operational as of the end of 2018. 

These four digester projects are identified in Appendix B. 

The CDFA also maintains lists of AMMP projects in California for which it has awarded grant funds 

annually since 2016. AMMP projects are non‐digester manure management practices that result in 

reduced GHG emissions. For example, converting from flushed feed lanes and anaerobic lagoons to 

scraped feed lanes and solar dried manure substantially reduces CH4 emissions. The CDFA indicates that 

since the start of the award program and through the end of 2018, four Tulare County projects had 

received CDFA funding (CDFA, 2020b). Of those, one project was operational as of the end of 2018. The 

operational AMMP project is identified in Appendix B. 

6.2 Quantification Methodology 

GHG emission reductions associated with the 58 solar panel projects were quantified using the 

California Air Resources Board’s (CARB’s) Benefits Calculator Tool for the Community Solar Pilot (CARB, 

2020b). Calculations were made for a single hypothetical 1000 kW project, and the corresponding 

emission reductions were scaled by actual project size for each of the dairy projects. One of the inputs 

required by the Benefits Calculator Tool is annual system output in kW‐hours per year (kWh/yr). System 

output was quantified using the National Renewable Energy Laboratory (NREL) PVWatts Calculator 

(NREL, 2018). The inputs to the Benefits Calculator Tool and PVWatts Calculator were developed in 

consultation with Tulare County RMA staff (Tulare County RMA, 2020) and CARB’s Quantification 

Methodology for the Department of Community Services and Development Low‐Income Weatherization 

Program Community Solar Pilot (CARB, 2019b). The outputs from the Benefits Calculator Tool and 

PVWatts Calculator are included in Appendix B. 

Emission reductions associated with the three solar thermal hot water systems were determined using 

CARB’s Greenhouse Gas Quantification Methodology for the Low‐Income Weatherization Program: 

Single‐Family Energy Efficiency and Solar Photovoltaics Multi‐Family Energy Efficiency and Renewables 

(CARB, 2019b). This methodology provides an average annual GHG reduction rate of 0.68 metric tons of 

CO2e per year (MTCO2e/year) per residential system in California, developed by the California Solar 

Initiative (CSI)‐Thermal Program (CSI, 2020). According to Tulare County RMA staff, the three dairy 

projects are approximately residential‐sized (Tulare County RMA, 2020). 

Emission reductions from the four dairy digester projects and one AMMP project that were operational 

prior to the end of 2018 were estimated by the grant fund award recipients using CARB’s CCI 

Quantification, Benefits, and Reporting Materials (CARB, 2018b).  




